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EcoRI Nhe! 

1^ Me cGlnl leG luleuserT.^rCy s PhePheLeuCysLeuLeuAr gPheCysPhe 
~*3 AGCGCCACCCGCCGC7AC7ACC7GGG\-vjCCG7GGnoC * GAGC7GGGAC7ACA7GCAGAGCGACC7GGGCGAG 
19 ► sarAlaThrArgArcTyrTyrLeuGlyAlaValGIuLeuSerTrpAspTyrMscGInSerAspLeuGlyGIu 
145 e7GCCCG7GGACGCGCGC77CCCCCCCCGCG7GCeCAAGAGC77CCCC77CAACACCAGCG7GG7G7ACAAG 
43 ► LauProValAspAlaArgPhe?rcProArgVal?rcLysSerPh9PrcPheAsnThrSerValValTyrLys 

2 17 AAGACCCTGTTCG7GGAG7TCACCGACCACCTGTTCAACA7CGCCAAGCCCCGCCCCCCCTGGATGGGCCTG 
67 ► LysThrLeuPheValGIuPheThrAspHisLeuPh-eAsnllaAlaLysPrcArgProProTrpMetGlyLeu 

Apal Msct 

239 C7GGGCCCCACCATCCAGGCCGAGG7G7ACGACACCG7GG7GA7CACCC7GAAGAACATGGCCAGCCACCCC 
91* LeuGlyProThrlleGlnAlaGluValTyrAspThrValVallleThrLeuLysAsnMecAlaSerKisPro 
361 G7GAGCCTGCACGCCG7GGGCG7GAGC7ACTGGAAGGCCAGCGAGGGCGCCGAGTACGACGACCAGACCAGC 
115 ► ValSerLeuHisAlaValGIyValSerTyrTrpLysAlaSerGluGlyAlaGluTyrAspAspGlnThrSer 
433 CAGCGCGAGAAGGAGGACGACAAGG7G77CCCCGGCGGCAGCCACACC7ACG7G7GGCAGG7GC7GAAGGAG 
139 ► GlnArgGluLysGluAspAspLys ValPhePrcGiyGlySerKisThrTyrValTrpGlnValLeuLysGlu 

Mscl Pmll 
505 AACGGCCCCA7GGCCAGCGACCCCC7G7GCG7GACC7ACAGC7ACC7GAGGCACG7GGAGC7GG7GAAGGAC 
163 ► AsnGlyProMecAlaSerAspProLeuCysLeuThrTyrSerTyr^euSerKisValAspLeuValLysAsp 

Msct 

577 CTGAACAGCGGCC7GA7CGGCGCCC7GC7GG7G7GCCGCGAGGGCAGCC7GGCCAAGGAGAAGACCCAGACC 
187 ► LeuAsnSerGlyLeuIleGlyAlaLeuLeuValCysArgGluGlySerLeuAlaLysGluLysThrGlnThr 
649 C7GCACAAG77CA7CC7GC7G77CGCCG7G77CGACGAGGGCAAGAGC7GGCACAGCGAGACCAAGAACAGC 
211* LeuHisLysPhelleLeuLeuPheAlaValPheAspGluGlyLysSerTrpHisSerGluThrLysAsnSer 
721 C7GA7GCAGGACCGCGACGCCGCCAGCGCCCGCGCC7GGCCCAAGA7GCACACCG7GAACGGC7ACG7GAAC 
235 ► LeuMetGlnAspArgAspAlaAlaSerAlaArgAlaTrpProLysMetHisThrValAsnGlyTyrValAsn 

Pmll 

793 CGCAGCCTGCCCGGCCTGA7CGGC7GCCACCGCAAGAGCGTGTAC7GGCACG7GATCGGCA7GGGCACCACC 
259 ► ArgSerLeuProGlyLeuIlaGlyCysHisArgLysSerValTyrTrpHisVallleGlyMecGlyThrThr 
865 CCCGAGG7GCACAGCA7C77CC7GGAGGGCCACACC77CC7GG7GCGCAACCACCGCCAGGCCAGCC7GGAG 
283 ► ProGluValHisSerllePheLeuGluGlyHisThrPheLeuValArgAsnHisArgGlnAlaSerLeuGlu 

937 A7CAGCCCCATCACCT7CC7GACCGCCCAGACCC7GCTGATGGACC7GGGCCAG7TCC7GC7G7TCTGCCAC 

207* 1 1 aSer Prol leThrPheLeuThrAlaGlnThrLeuLeuMecAspLeuGiyG InPheLeuLeuPheCysHis 
1009 A7CAGCAGCCACCAGCACGACGGCA7GGAGGCC7ACG7GAAGG7GGACAGC7GCCCCGAGGAGCCCCAGC7G 

33 ]> iieSerSerHisGlnHisAspGlyMecGluAlaTyrValLysValAspSerCysProGluGluProGlnLeu 
1081 CGCA7GAAGAACAACGAGGAGGCCGAGGAC7ACGACGACGACC7GACCGACAGCGAGA7GGACG7GG7GCGC 

355 ► ArgMecLys AsnAsnGluGiuAlaG luAspTyr Asp Asp AspLeuThr Asps erGluMec Asp Va lValArg 

(Bglll/BamHI) 

1153 7TCGACGACGACAACAGCCCCAGC7TCA7CCAGATCCGCAGCG7GGCCAAGAAGCACCCCAAGACC7GGG7G 
379 ► PheAspAspAspAsnSerPrcSerPhelleGlnlleArgSerValAlaLysLysHisProLysThrTrpVal 

1225 CACTACA7CGCCGCCGAGGAGGAGGAC7GGGAC7ACGCCCCCC7GGTGC7GGCCCCCGACGACCGCAGC7AC 
403 ► HisTyrIIeAlaAlaGluGiuGluAspTrpAspTyrAlaProLeuValLeuAlaPrcAspAspArg5er7yr 

Eagl 

1297 AAGAGCCAG7ACC7GAACA-ACGGCCCCCAGCGCA7CGGCCGCAAG7ACAAGAAGG7GCGC77CA7GGCC7AC' 
427 ► LysSerGlnTyrLeuAsnAsnGlyProGIaArglleGlyArgLysTyrlysLysValArgPheMecAiaTyr 

Apal 

451 ► TlirAspGluThr PheLysT. u .r ArgGIuAla II eG I nHisGiuSerGIy II sLeuGly Pre LeuLeuTyrGIy 
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1441 3AGG7GGGCGACA-— — — - —v. . w.-t - \-.-- . - . -.---.unnv- — .-.vjvj^^.A\j\_\» ^ w w <* * - 

-75> G:aVaIGiyAspThrleuLeuIieIie?heLysAsnGir.AlaSerAr??rc-ryrAsnIIaTvrPrcHisGly 

1513 A7CACCGACG7GCGCCCCC7G7ACAGCCGCCGCC7GCCCAAGGGCG7GAAGCACC7G«GGAC77CCCCA7C 
499 ► r l=ThrAspValArgPrcLeuTyrSerArcArgLeu?rcLysGlyVaiLysHisLeuLysAspPhe?rc XIa 
Bglll 

1535 C7GCCCGGCGAGA7C77CAAG7ACAAG7GGACCG7GACCG7GGAGGACGGCCCCACCAAGAGCGACCCCCGC 
523 ► LeuPrcGlyGluIlaPheLysTyrLysTrpThrValThrValGIuAspGlyProThrLysSerAspProAr? 

1557 7GCC7GACCCGC7ACTACAGCAGC77CG7GAACA7GGAGCGCGACC7GGCCAGCGGCC7GA7CGGCCCCC7G 
547* CysLeuThrArgTyrTyrSerSerPheValAsnMecGluArgAspLeuAlaSerGlyLeuIleGlyProLeu 

1729 C7GA7C7GC7ACAAGGAGAGCG7GGACCAGCGCGGCAACCAGA7CA7GAGCGACAAGCGGAACG7GA7CC7G 
571* LeuIleCysTyrLysGluSerValAspGlnArgGlyAsnGlnlleMecSerAspLysArcAsnVallleLeu 

Kpnl 

1301 T7CAGCG7G77CGACGAGAACCGCAGC7GG7ACC7GACCGAGAACA7CCAGCGC77CC7GCCCAACCCCGCC 
595 ► pheSerValPheAspGluAsnArgSerTrpTyrLeuThrGluAsnlisGlnArgPheLeuPrcAsnProAla 

1873 GGCG7GCAGC7GGAGGACCCCGAG77CCAGGCCAGCAACA7CA7GCACAGCA7CAACGGC7ACG7G77CGAC 
619^ G:yValGlnLeuGI aAspPrcGiuPheGlnAiaSerAsnIIaMeCHis3erIleAsnGly7yrVal?heAsp 

1945 AGCCTGCAGCTGAGCG7G7GCC7GCACGAGG7GGCC7AC7GG7ACA7CC7GAGCA7CGGCGCCCAGACCGAC 
543 ► SerLeuGlnLeuSerValCysLeuHisGluValAlaTyrTrpTyrlieLeuSerlieGlyAlaGlnThrAsp 

2017 77CC7GAGCG7G77C77CAGCGGC7ACACC77CAAGCACAAGA7GG7G7ACGAGGACACCC7GACCC7G77C 
667> PheLeuSerValPhePheSerGlyTyrThrPheLysHisLysMecValTyrGluAspThrLeuThrLeuPhe 

BamHI 

2089 CCC77CAGCGGCGAGACCG7G77CA7GAGCA7GGAGAACCCCGGCC7G7GGA7CC7GGGC7GCCACAACAGC 
691^ ProPheSerGlyGluThrValPheMetSerMecGluAsnProGlyLeuTrpIleLeuGlyCysHisAsnSer 

2161 GAC77CCGCAACCGCGGCA7GACCGCCC7GC7GAAGG7GAGCAGC7GCGACAAGAACACCGGCGAC7AC7AC 
715 ► AspPheArgAsnArgGlyMetThrAlaLeuLeuLysValSerSerCysAspLysAsnThrGlyAspTyrTyr 

223 3 naflGACAGCTACGAGGACATCAGCGCCTACCTGCTGAGCAAGAACAACGCCATCGAGCCC CGCCTGGAGG AG 
73 9 ► GluAspSerTyrGluAspIleSerAlaTyrLeuLeuSerLysAsnAsnAlalieGluProArgLeuGluGlu 

BstXI 

2305 A7CACCCGCACCACCC7GCAGAGCGACCAGGAGGAGA7CGAC7ACGACGACACCA7CAGCG7GGAGA7GAAG 
"53 ► i i^ThrArgThrThr LeuGinSerAspGlnG luGl ul leAspTyrAspAspThr I leSerVa 1G luMecLy s 

1277 i^GGAGG AC77C G AC A7C7 ACGAC G AGGACG AG AAC C AGAGCC C C C G C AGC77C CAGAAG A.AGAC C C GC C AC 
"37 ► LysGiuAspPheAspIIeTyrAspGluAspGluAsriGl.-SerPrcArgSerPheGlnlysLys-rhrArgHis 

Pmll 

2449 7ACTTCATCGCCGCCGTGGAGCGCC7G7GGGAC7ACGGCATGAGCAGCAGCCCCCACG7GC7GCGCAACCGC 
311* TyrPhelleAlaAiaValGiuArgLeuTrpAspTyrGlyMetSerSerSerProHisValLauArgAsnArg 

Z521 GCCCAGAGCGGCAGCG7GCCCCAG77CAAGAAGG7GG7G77CCAGGAG77CACCGACGGCAGC7TCACCCAG 
335 ► AlaGlnSerGlySerValProGlnPheLysLysValValPheGlnGluPheThrAspGlySerPhe7hrGln 

Apal 

2593 CCCC7G7ACCGCGGCGAGC7GAACGAGCACC7GGGCC7GC7GGGCCCC7ACA7CCGCGCCGAGG7GGAGGAC 
359 ► proLeuTyrArgGlyGluLeuAsnGluKisLeuGiyLeuLeuGlyProTyrlleArgAlaGluValGluAsp 
BstEH 

2565 AACATCA7GGTGACC77CCGCAACCAGGCCAGCCGCCCC7ACAGC77C7ACAGCAGCC7GA7CAGC7.ACGAG 
333 ► AsnxlaMecValThrPheArgAsnGlnAlaSerArgProTyrSerPheTyrSerSerLeuIleSerTyrGlu 

2737 GAGGACCAGCGCCAGGGCGCCGAGCCCCGCAAGAAC77CG7GAAGCCCAACGAGACCAAGACC7AC77C7GG 
907 ► GlaAspGlnArgGIr*GlyAlaGiuProArgLysAsnPheValLysPrcAsnGlu7hrLy37hr7yrPheTrp 

1309 iJ^GG7GCAGCACCACA7GGCCCCCACC^GGACGAG77CGAC7GCAAGGCC7GGGCC7AC77CAGCGACG7G 
92 !► LvsValGinHisHisMecAIaProT^rLysAspGluPheAspCysLysAlaTrpAla7yrPheSerAspV'aI 
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2381 ,2ACC7GGAGAAGGACG7GC--*>-rtGv-^jvj\- - GA7CG\«:\»-v-i».CC7GC7GG i G . w.-.\..-w.CAACACCC7GAACCCC 
5 5 5 ► As p L e uG 1 ul.y s As p Va IK i s S e r G ivleux I aG I y ? r c L a uLeu Va I C y sHisT h r A s nT , u .rLe u As nPr: 

Eagl BstEl! 

2953 GCCCACGGCCGCCAGG7GACCG7GCAGGAG77CGCCC7G77C77CACCA7C77CGACGAGACCAAGAGCTGG 
979 * AlaHisGlyArgGlnValThrValGir.GluPheAlaleuPhePheThrllePheAspGiuThrLysSerTrp 
2025 7AC77CACCGAGAACA7GGAGGGCAAC7GCCGGGCCCCC7GCAA0A7CCAGA7GGAGGACCCCACC77CAAG 
1003 ► TyrPheThrGluAsnMecGIuArcAsnCysArgAlaPrcCysAsnllaGlnMetGluAspProThrPheLys 

3097 GAGAAC7ACCGC77CCACGCCA7CAACGGC7ACA7CA7GGACACCC7GCCCGGCC7GG7GA7GGCCCAGGAC 
1027 ► GluAsnTyrArgPheHisAlalieAsnGlyTyrllaMecAspThrLeuPrcGlyLeuValMetAlaGlnAsp 

Kpnt Pmil 

3169 C AGCGC ATCCGCTGG7ACCTGC7GAGCATGGGCAGCAACGAGAACATCCACAGCATCCACTTCAGCGGCCAC 
1051* GloArglleArgTrpTyrLeuLeuSerMetGlySerAsnGluAsnlleHisSerlleHisPheSerGlyHis 

3241 G7G77CACCG7GCGCAAGAAGGAGGAG7ACAAGA7GGCCC7G7ACAACC7G7ACCCCGGCG7G77CGAGACC 
1075^ ValPheThrValArgLysLysGluGluTyrLysMecAlaLeuTyrAsnLeuTyrProGlyValPheGluThr 
3313 G7GGAGA7GC7GCCCAGCAAGGCCGGCA7C7GGCGCG7GGAG7GCC7GA7CGGCGAGCACC7GCACGCCGGC 
1099* ValGluMetLeuProSerLysAlaGly I leTrpArgValGluCysLeuIleGlyGluHisLeuHisAlaGly 

3385 A7GAGCACCC7G77CC7GG7G7ACAGCAACAAG7GCCAGACCCCCC7GGGCA7GGCCAGCGGCCACA7CCGC 
1123 * MecSerThrLeuPheLeuValTyrSerAsnLysCysGlnThrProLeuGlyMecAlaSerGlyHisIleArg 

Apal 

3457 GAC77CCAGA7CACCGCCAGCGGCCAG7ACGGCCAG7GGGCCCCCAAGC7C-GCCCGCC7GCAC7ACAGCGGC 
1147 ► AspPheGlnIle7hrAlaSerGlyGlnTyrGlyGlnTrpAlaProLysLeuAlaArgLeuHisTyrSerGly 
3529 AGCA7CAACGCC7GGAGCACCAAGGAGCCC77CAGC7GGA7CAAGG7GGACC7GC7GGCCCCCA7GA7CA7C 
1171* SerIleAsnAla7rpSerThrLysGluProPheSerTrpIleLysValAspLeuLeuAlaProMetIleIle 
3601 CACGGCA7CAAGACCCAGGGCGCCCGCCAGAAG77CAGCAGCC7G7ACA7CAGCCAG77CA7CA7CA7G7AC 
1195 * HisGlyIleLysThrGlnGlyAlaArgClnLysPheSerSerLeuTyrIleSerGlnPheIleIleMet7yr 
3 673 AGCC7GGACGGCAAGAAG7GGCAGACC7ACCGCGGCAACAGCACCGGCACCC7GA7GG7G77C77CGGCAAC 
1219 ► SerLeuAspGlyLysLysTrpGlnThrTyrArgGlyAsnSer7hrGlyThrLeuMetValPhePheGlyAsn 

(Smal/EcoRV) 

3745 G7GGACAGCAGCGGCA7CAAGCACAACA7C77CAACCCCCCCA7CA7CGCCCGC7ACA7CCGCC7GCACCCC 
1243 * VaiAspSerSerGlylleLysHisAsnllePheAsnPreProIlelleAlaArgTyrlleArgLeuHisPro 
3 817 i.CCCAC7ACAGCA7CCGCAGCACCG7GCGCA7GGAGC7GA7GGGC7GC\jACC7GAACAGC7GCAGCA7GCGC 
1267* ThrHisTyrSerll eArgSerThrLeuArcMe cGIuLeuMe tG iyCys AspLeuAsnSerCysSerMe cPro 
3889 C7GGGCA7GGAGAGGAAGGCCA7CAGCGACGGCGAGA7CACCGCCAGC AGC7AC77CACCAACA7G77CGGG 
1291* LeuGlyMetGluSerLysAlalleSerAspAlaGlnlleThrAlaSerSerTyrPheThrAsnMetPtieAla 
3961 ACC7GGAGCCCCAGCAAGGCCGGGC7GCACC7GCAGGGCCGCAGCAACGCC7GGCGCCGCCAGG7GAACAAC 
1315* ThrTrpSerProSerLysAlaArgLeuHisLeuGir.GlyArgSerAsnAla7rpArgProGlnValAsnAsn 

BstEll 

4033 CCCAAGGAG7GGC7GCAGG7GGAC77CCAGAAGACCA7GAAGG7GACGGGCG7GACCACCCAGGGCG7GAAG 
1339* ProLysGlu7rpLeuGlnValAspPheGlnLysThrMet:LysVaI7hrGlyValThrThrGlnGlyValLys 
4105 AGCC7GC7GACCAGCA7G7ACG7GAAGGAG77CC7GA7CAGCAGCAGGCAGGACGGCGACCAG7GGACCC7G 
1363* SarLeuLeu7hrSerMetTyrVaH.ysGluPheLeuIleSerSer£erGl.-AspGlyHisGl.-iTrpThrLeu 
4177 T7C77CCAGAACGGCAAGG7GAAGG7G77CCAGGGCAACCAGGACAGC77CACCCCCG7GG7GAACAGCCTG 
1387* PhePheGlnAsnGlyLysVaiLysVal?heGlnGlyAsnGlnAspSerPh9ThrProValValAsnSerLeu 
4249 GACCCCCCCC7GC7GACCCGC7ACC7GCGCA7CCACCCCCAGAGC7GGG7GCACCAGA7CGCCCTGCGCA7G 
1411* AspPrcProLeuLeuThrArrTyrlauArglleHisProGlnSerTrc'/alHisGir.IisAlaLeuArgMet 

Smal Hindi!! 

4321 GAGG7GC7GGGC7GGGAGGCCCAGGACC7G7AC7AGC7GCCCGGGC7ACAAGC777 
1435* GluValLeuGlyCysGluAiaGinAspLeuTyr • • • 
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Ecofll Nhel 

1 7AGAA77CG7AGGC7AGCA7GCAGA7CGAGC7GAGCACC7GC77C7TCC7G7GCC7GC7GCGC77C7GC77C 
!► MecO^r.IieGIuleuierThrCysPhePheLeuCysLeuLeuArgPh'eCysPhe 
-3 AGCGCCACGCGCCGCTAGTACGTGGGCGGCGTGGAGCTGAGCTGGGACTACATGCAGAGCGAGCTGGGCGAG 
19 ► s^rAiaThrArgArgTyrTv'rLeuGlyAlaValGIuLeuSerTrpAspTyrSletGlnSerAspLeuGlyGiu 
145 CTGCCCGTGGACGGCCGGTTGCGCCCCCGGGTGCCCAAGAGCTTCCCCTTCAACACGAGCGTGGTGTAGAAG 
43 ► LeuPrcValAspAlaArgPhePrc ProArgValProLysSerPheProPheAsnThrSerVaiValTyrlys 
217 ij^GACCC7G77CG7GGAG77CACCGACCACC7G77CAACA7CGC^^ 
57 ► LvsThrlauPheValGluPheThrAspHisLeuPheAsnlieAlaLysProArgProProTrpMecGIyLeu 
Apal Mscl 
289 C7GGGCCCCACCA7CCAGGCCGAGG7G7ACGACACCG7GG7GATCACCC7GAAGAACA7GGCCAGCCACCCC 
91* LeuGlyProThrlleGlnAlaGluValTyrAspThrValVallleThrLeuLysAsnMecAlaSerHisPro 
361 G7GAGCC7GCACGCCG7GGGCG7GAGCTAC7GGAAGGCCAGCGAGGGCGCCGAG7ACGACGACCAGACCAGC 
115 ► ValSerLeuHisAlaValGlyValSerTyrTrpLysAlaSerGluGlyAlaGluTyrAspAspGlnThrSer 
433 CAGCGCGAGAAGGAGGACGACAAGG7G77CCCCGGCGGCAGCCACACC7ACG7G7GGCAGG7GC7GAAGGAG 
139 ► GlnArgGluLysGluAspAspLysValPhePrcGlyGlySerHisThrTyrValTrpGlnValLeuLysGlu 
Mscl Pmll 

* 505 AACGGCCCCA7GGCCAGCGACCCCC7G7GCC7GACC7ACAGC7ACC7GAGCCACG7GGACC70G7GAAGGAC 
I 163 ► AsnGiyProMetAlaSerAspPrcLeuCysLeuThrTyrSerTyrLeuSerHisValAspLeuValLysAsp 

I 577 CTGAACAGCGGCCTGATCGGCGCCCTGCTGGTGTGCCGCGAGGGCAGCCTGGCCAAGGAGAAGACCCAGACC 
=5 187 ► LeuAsnSerGlyLeuIleGlyAlaLeuLeuVa iCysArgGluGlySerLeuAlaLysGluLysThrGinThr 
I 649 C7GCACAAG77CA7CC7GC7G77CGCCG7G77CGACGAGGGCAAGAGC7GGCACAGCGAGACCAAGAACAGC 

* 211 ► LeuHisLysPhelleLeuLeuPheAlaValPheAspGluGlyLysSerTrpHisSerGluThrLysAsnSer 
j 721 CTGATGCAGGACCGCGACGCCGCCAGCGCCCGCGCCTGGCCCAAGATGCACACCGTGAACGGCTACGTGAAC 

235^ LeuMetGlnAspArgAspAlaAlaSerAlaArgAlaTrpProLysMetHisThrValAsnGlyTyrValAsn 
=, rfTlll 

1 793 CGCAGCC7GCCCGGCC7GA7CGGC7GCCACCGCAAGAGCG7G7AC7GGCACG7GA7CGGCA7GGGCACCACC 
I 259^ ArgSerLeuProGlyLeuIleGlyCysHisArgLysSerValTyrTrpHisVallleGlyMecGlyThrThr 
h 365 CCCGAGG7GCACAGCA7C7TCC7GGAGGGCCACACC7TCC7GG7GCGCAACCACCGCCAGGCCAGCC7GGAG 
1 233 ► p r3 GiuValKisSerIIe?heLeuGluGlyKisThrPh8LeuyalArgAsnHisArcGlr.AlaSerLsuGlu 
% ?37 I-CAGCCCCATCACC7TCCTGACCGCCCAGACCC7GC7GA7GGACC7GGGCCAGT7CC7GC7G77C7GCCAC 
3Q7> t IsSerProIleThrPhsLeuTh.rAlaGinThrLauLeuMetAspLeuGlyGlnPheLeuLeuPheCysHis 
1009 A7CAGCAGCCACCAGCACGACGGCATGGAGGCC7ACG7GAAGG7GGACAGC7GCCCCGAGGAGCCCCAGC7G 
331> HaSerSerHisGlnHisAspGlyMetGluAlaTyrValLysValAspSerCysProGluGluProGlnLeu 
1081 CGCA7GAAGAACAACGAGGAGGCCGAGGAC7ACGACGACGACC7GACCGACAGCGAGA7GGACG7GG7GCGC 
255 ► AirgMetLysAsnAsnGluGluAlaGluAspTyrAspAspAspLeuThrAspSerGluMetAspValValArg 

(Bglll/BamHI) 

1153 77CGACGACGACAACAGCCCCAGC7TCA7CCAGA7CCGCAGCG7GGCCAAGAAGCACCCCAAGACC7GGG7G 
379 ► p^eAspAspAspAsnSerProSerPhelleGlnlieArgSerValAlaLysLysHis ProLysTfcrTrpVai 

1225 CACTACA7CGCCGCCGAGGAGGAGGACTGGGAC7ACGCCCCCC7GG7GCTGGCCCCCGACGACCGCAGC7AC 
403 ► HisTyrlieAlaAlaGluGluGiuAspTrpAspTyrAlaPrcLeuValLeuAlaPrcAspAspArgSerTyr 

Eagl 

1297 IAGAGCCAGTACC7GAACAACGGCCCCCAGCGCA7CGGCCGCAAGTACAAGAAGG7GCGC77CA7GGCC7AC 
427> lysSerC-lr.TyrLeuAsnAsnGlyPrcGir.ArglleGlyArgLysTyrLysLysValArgPheMecAIaryr 

Apal 

1259 ACGGACGAGACC7TCAAGACCCGCGAGGCCA7CCAGCACGAGAGCGGCA7CC7GGGCCCCC7GC7G7ACGGC 
451 ► ThrAspGiuThrPheLysThrArgG luAial leGlnHisGluSerGlylleLeuGlyProLeuLeuTyrOiy 



FIG. 9 (1 of 3) 



1441 3.-.GG7GGGCGACACCC - GCTG.VTCA7C77CAAGAACCAGGCCAGCCGCCCC7ACAACA7C7ACCCCCACGGC 
475 ► C- luValGl'/AspThrleuLeuliallePheLysAsnGIr.AlaSerArgPrcTyrAsnlleTyrPrcHisGiv 

1513 ATCACCGACGTGCGCCCCCTGTACAGCCGCCGCCTGCCCAAGGGCGTGAAGCACCTGAAGGAC7TCCCCA7C 
499 ► I IsThrAspValArgProLeuTyrSerArsArcLeuPrclysGlyyalLysHisLeuLysAspPhePreXIa 
Bglll 

1585 C7GCCCGGCGAGA7C77CAAG7ACAAG7GGACCG7GACCG7GGAGGACGGCCCCACCAAGAGCGACCCCCGC 
523 ► LeuPrcGlyGluIlePheLysTyrLysTrpThrValT. u .rValGiuAspGlyProThrLysSerAspPrcArg 

1657 7GCC7GACCCGCTAC7ACAGCAGC77CG7GAACA7GGAGCGCGACC7GGCCAGCGGCC7GATCGGCCCCCTG 
547 ► CysLeuThrArgTyrTyrSerSerPheValAsnMecGluArgAspLeuAlaSerGlyLeuXleGlyProLeu 

1729 C7GATCTGC7ACAAGGAGAGCG7GGACCAGCGCGGCAACCAGA7CA7GAGCGACAAGCGCAACG7GATCC7G 
571* LeuIleCysTyrLysGluSerValAspGlnArgGlyAsnGlnllaMecSerAspLysArgAsnVallleLeu 

Kpnl 

1801 77CAGCG7G77CGACGAGAACCGCAGC7GG7ACC7GACCGAGAACA7CCAGCGC77CC7GCCCAACCCCGCC 
595 ► PheSerValPheAspGluAsnArgSerTrpTyrLeuThrGluAsnlleGlnArgPheLeuProAsnProAla 

1873 GGCG7GCAGC7GGAGGACCGCGAG77CCAGGGGAGCAAGA7GA7GGACAGCA7CAACGGC7ACG7G77CGAC 
ci9> ^l/ValGlrXeuGluAspPrcC-luPheGlnAlaSerAsr.IleMecHisSerlleAsciGlyTyr'/alPheAsp 

1945 AGCC7GCAGC7GAGCG7G7GCC7GCACGAGG7GGCC7A.C7GG7ACA7CC7GAGCA7CGGCGCCCAGACCGAC 
643 ► SerLeuGlnLeuSerValCysLeuHisGluValAlaTyrTrpTyrlieLeuSerlleGlyAlaGlnThrAsp 

2017 77CC7GAGCG7G77C77CAGCGGC7ACACC77CAAGCACAAGA7GG7G7ACGAGGACACCC7GACCC7G77C 
667 ► PheLeuSerValPhePheSerGiyTyrThrPheLysHisLysMecValTyrGluAspThrLeuThrLeuPhe 

BamHt 

2089 CCC77CAGCGGCGAGACCG7G77CA7GAGCA7GGAGAACCCCGGCC7G7GGA7CC7GGGC7GCCACAACAGC 
691* ProPheSerGlyGluThrValPheMetSerMetGluAsnProGlyLeuTrpIleLeuGlyCysHisAsnSer 

2161 GACTTCCGCAACCGCGGCATGACCGCCC7GCTGAAGG7GAGCAGC7GCGACAAGAACACCGGCGACTACTAC 
715> AspPheArgAsnArgGlyMecThrAlaLeuLeuLysValSerSerCysAspLysAsnThrGlyAspTyrTyr 

2233 GAGGACAGC7ACGAGGACA7CAGCGGC7ACC7GC7GAGCAAGAACAACGCCATCGAGCCC CGCAGGCGCAGG 
739 ► GluAspSerTyrGluAspIlsSerAlaTyrLeuLeuSerLysAsnAsnAlalleGluProArgArgArgArg 

2205 CSCGAGA7CACCCGC ACCACCC7GCAGAGCG ACCAGGAGGAGA7CGAC7ACGACGACACCA7C AGCG7GGAG 
"53 ► ArgGluIlaThrArcThrThrlauGlnSerAscGlr.Gl--GiuIl5AspTyrAspAspThrIleSerVaiGlu 

1277 A7GAAGAAGGAGG AC77CGACA7C7ACGACG AGGAC G AGAACCAGAGC C G C CGC AGC77C C AGAAG AAG AC C 
787 ► MecLysLysGluAspPheAspIleTyrAspGiuAspGluAsnGlr.SerPrcArgSerPheGlr.LysLys-Thr 

Pmll 

2449 CGCCAC7AC77CA7CGCCGCCG7GGAGCGCC7G7GGGAC7ACGGCA7GAGCAGCAGCCCCCACG7GC7GCGC 
311* ArgKisTyrPhelleAlaAlaValGluArgLeuTrpAspTyrGlyMetSerSerSerProHisValLauArg 

2521 AACCGCGCCCAGAGCGGCAGCG7GCCCCAG77CAAGAAGG7GG7G77CCAGGAG77CACCGACGGCAGC77C 
835 > AsnArgAlaGlnSerGlySerValProGlnPheLysLysValValPheGlnGluPheThrAspGlySerPhe 

Apal 

2593 ACCCAGCCCC7G7ACCGCGGCGAGC7GAACGAGCACC7GGGCC7GC7GGGCCCC7ACA7CCGCGCCGAGG7G 
359 ► ThrGlnProLeuTyrArgGlyGluLeuAsnGluHisLauGlyLeuLeuGlyPrcTyrlleArgAlaGluVal 

BstEII 

2665 GAGGACAACATCA7GG7GACC77CCGCAACCAGGCCAGCCGCCCG7ACAGC77C7ACAGCAGCC7GA7CAGC 
383 ► GluAspAsnIleMecValThr?heArgAsnGlr*Ala£erArgPrcTyrSerPheTyrSerSerLeuI laser 

2737 7 ACGAGGAGG ACCAGC GC C AGGGCGCC G AGCC C 2 GC AAGAAC 77C G7GAAGC C C AACGAGACC AAG AC C7AC 
907 ► TyrGiuGluAspGlnArgGlr.GIyAlaGiuPrcArclysAsnPheVaiLysPrcAsnGluThrLysThrTyr 

2309 T7C7GGAAGG7GCAGCACCACA7GGCCCGCACC.AAGGACGAG77CGAC7GCAAGGCC7GGGCC7AC77CAGC 
93 !► PheTrcLvsValGIr.HisHisMacAlaPrcThrLvsAscGluPheAsoCvsLvsAlaTrcAlaTvrPheSer 
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? 3 8 1 3ACGTGGACCTGGAGAAGGACGTGCACAGCGGCCTGATCGGCCCCCTGCTGGTGTGCCACACCAACACCCTG 
?55* i.soValAspLeuGlulysAsc ValHisSerGIyLeuIIsGlyPrcLeuLeuValCysKisThrAsnThrleu 
Eagl BstElI 

2953 .-.ACCCCGGGCACGGCCGCCAGGTGACCGTGGAGGAGTTCGCCCTGTTCTTCACCATCTTCGACGAGACC.AAG 
979 ► AsnPrc AlaHisGlyArgGlnValThrVaiGinGluPheAlaLeuPhePheThrllePheAspGluThrLys 
3025 AGCTGGTA.CTTCACCGAGAACATGGAGCGCAACTGCCGGGCGCCCTGCAACATCCAGATGGAGGACCCCA.ee 
1003 ► serTrpTyrPheThrGluAsnMecGluArgAsnCysArgAlaPrcCysAsnlieGlnMeCGluAspPrcThr 
3097 TTCAAGGAGAACTACCGCTTCCACGCCATCAACGGCTACATCATGGACACCCTGCCCGGCCTGGTGATGGCC 
1027 ► PheLysGIuAsnTyrArgPheHisAlalleAsnGlyTyrlleMecAspThrLeuProGlyLeuValMetAla 

Kpnl 

3169 CAGGACCAGCGCATCCGCTGGTACCTGCTGAGCATGGGCAGCAACGAGAACATCCACAGCATCCACTTCAGC 
1051* GlnAspGlnArglleArgTrpTyrLeuLeuSerMetGlySerAsnGluAsnlleHisSerlleHisPheSer 
Pmll 

3241 GGCCACGTGTTCACCGTGCGCAAGAAGGAGGAGTACAAGATGGCCCTGTACAACCTGTACCCCGGCGTGTTC 
1075 ► GlyHisValPheThrValArgLysLysGluGluTyrLysMetAlaLeuTyrAsnLeuTyrProGlyValPhe 
3313 GAGACCGTGGAGATGCTGCCCAGCAAGGCCGGCATCTGGCGCGTGGAGTGCCTGATCGGCGAGCACCTGCAC 
1099 ► GluThrValGluMetLeuPrcSerLysAlaGlylieTrpArgValGluCysLeuIlaGlyGluHisLeuHis 
3385 C-CCGGCATGAGCACCCTGTTCCTGGTGTAC AGCAACAAGTGCCAGACCCCCCTGGGOATGGCCAGCGGCCAC 
C3 1123 ► AlaGlyMecSerThrLeuPheteuValTyrSerAsnLysCysGlnThrProLeuGlyMecAlaSerGlyHis 

Apal 

In 3457 i.TCCGCGACTTCCAGATCACCGCCAGCGGCCAGTACGGCCAGTGGGCCCCCAAGCTGGCCCGCCTGCACTAC 
E3 1147 ► HeArgAspPheGlnlleThrAlaSerGlyGlnTyrGlyGlnTrpAlaProLysLeuAlaArgLeuHisTyr 
E H 3 529 AGCGGCAGCATCAACGCCTGGAGCACCAAGGAGCCCTTCAGCTGGATCAAGGTGGACCTGCTGGCCCCCATG 
1171 ^ serGlySerlleAsnAlaTrpSerThrLysGluProPheSerTrpIleLysValAspLeuLeuAlaProMec 
^3 3 601 ATCATCCACGGCATCAAGACCCAGGGCGCCCGCCAGAAGTTCAGCAGCCTGTACATCAGCCAGTTCATCATC 
^4 1195 ► HelleHisGlylleLysThrGlnGlyAlaArgGlriLysPheSerSerLeuTyrlleSerGlnPhellelle 
B 3673 ATGTACAGCCTGGACGGCAAGAAGTGGCAGACCTACCGCGGCAACAGCACCGGCACCCTGATGGTGTTCTTC 
^ 1219 ► MecTyrSerLeuAspGlyLysLysTrpGlnThrTyrArgGlyAsnSerThrGlyThrLeuMetValPhePhe 
C3 (Smat/EcoRV) 

^ 3745 GGCAACGTGGACAGCAGCGGCA7CAAGCACAACATCTTCAACCCCCCCATCATCGCCCGCTACATCCGCCTG 
^ 1243 ► GlyAsnValAspSerSerGlylleLysHisAsnllePheAsnPreProIlelleAlaArgTyrlleArcLeu 
?| 3 817 CACCCCACCCACTACAGCATCCGCAGCACCCTGCGCATGGAGCTGATGGGCTGCGACCTGAACAGCTGCAGC 
^ 1267* HisProT. u *rHisTyrSerIleArgSerThrLeuArgMecGluLeuMetGlyCysAspLeuAsnSerCysSer 
3889 ATGCCCCTGGGCATGGAGAGCAAGGCCATCAGCGACGCCCAGATCACCGCCAGCAGCTACTTC ACCAAC ATG 
1291 ► MecProLeuGlyMetGluSerLysAlalleSerAspAlaGlnlleThrAlaSerSerTyrPheThrAsnMet 
3961 TTCGCCACCTGGAGCCCCAGCAAGGCCCGCCTGCACCTGCAGGGCCGCAGCAACGCCTGGCGCCCCCAGGTG 
1315* pheAlaThrTrpSerProSerLysAlaArgLeuHisLeuGlnGlyArgSerAsnAlaTrpArgProGlnVal 

BstElI 

4033 i^ACAACCCCAAGGAGTGGCTGCAGGTGGACTTCCAGAAGACCATGAAGGTGACCGGCGTGACCACCCAGGGC 
133 9 ► AsnAsnProLysGluTrpLeuGlnValAspPheGlnLysThrMetLysValThrGlyValThrThrGlnGly 
4105 GTGAAGAGCCTGCTGACCAGCATGTACGTGAAGGAGTTCCTGATCAGCAGCAGCCAGGACGGCCACCAGTGG 
1363* vaiLysSerLeuLeuThrSerMecTyrValLysGluPheLeuIleSerSerSerGlnAspGlyKisGlnTrp 
4177 A.CCCTGTTCTTCCAGAACGGCAAGGTGAAGGTG7TCCAGGGCAACCA.GGACAGCTTCACCCCCGTGGTGAAC 
1387* ThrLeuPhePheGlnAsnGlyLysValLysValPheGlaGlyAsnGlnAspSerPheThrProValValAsn 
4249 AGCC7GGACCCCCCCC7GCTGACCCGCTACC7GCGCATCCACCCCCAGAGC7GGG7GCACCAGATCGCCC7G 
1411 ► serLeuAspProProLeuLeuThrArgTyrleuArglieHisPrcGinSerTrpValHisGlnlieAlaLeu 

Smal Hindlli 

4321 CGCATGGAGGTGCTGGGCTGCGAGGCCCAGGACCTGTACTAGCTGCCCGGGCTA.CAAGCTTTA.C 
1435 ► ArgMecGluValLeuGiyCysGluAlaGlr.AspLeuTyr • • • 
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GGATCCATGCAGCGCGTGAACATGATCATGGCCGAGAGCCCCGGCCTGATCACCATCTG 

CCTGCTGGGCTACCTGCTGAGCGCCGAGTGCACCGTGTTCCTGGACCACGAGAACGCCA 

ACAAGATCCTGAACCGCCCCAAGCGCTACAACAGCGGCAAGCTGGAGGAGTTCGTGCAG 

GGCAACCTGGAGCGCGAGTGCATGGAGGAGAAGTGCAGCTTCGAGGAGGCCCGCGAGGT 

GTTCGAGAACACCGAGCGCACCACCGAGTTCTGGAAGCAGTACGTGGACGGCGACCAGT 

GCGAGAGCAACCCCTGCCTGAACGGCGGCAGCTGCAAGGACGACATCAACAGCTACGAG 

TGCTGGTGCCCCTTCGGCTTCGAGGGCAAGAACTGCGAGCTGGACGTGACCTGCAACAT 

CAAGAACGGCCGCTGCGAGCAGTTCTGCAAGAACAGCGCCGACAACAAGGTGGTGTGCA 

GCTGCACCGAGGGCTACCGCCTGGCCGAGAACCAGAAGAGCTGCGAGCCCGCCGTGCCC 

TTCCCCTGCGGCCGCGTGAGCGTGAGCCAGACCAGCAAGCTGACCCGCGCCGAGACCGT 

GTTCCCCGACGTGGACTACGTGAACAGCACCGAGGCCGAGACCATCCTGGACAACATCA 

CCCAGAGCACCCAGAGCTTCAACGACTTCACCCGCGTGGTGGGCGGCGAGGACGCCAAG 

CCCGGCCAGTTCCCCTGGCAGGTGGTGCTGAACGGCAAGGTGGACGCCTTCTGCGGCGG 

CAGCATCGTGAACGAGAAGTGGATCGTGACCGCCGCCCACTGCGTGGAGACCGGCGTGA 

AGATCACCGTGGTGGCCGGCGAGCACAACATCGAGGAGACCGAGCACACCGAGCAGAAG 

CGCAACGTGATCCGCATCATCCCCCACCACAACTACAACGCCGCCATCAACAAGTACAA 

CCACGACATCGCCCTGCTGGAGCTGGACGAGCCCCTGGTGCTGAACAGCTACGTGACCC 

CCATCTGCATCGCCGACAAGGAGTACACCAACATCTTCCTGAAGTTCGGCAGCGGCTAC 

GTGAGCGGCTGGGGCCGCGTGTTCCACAAGGGCCGCAGCGCCCTGGTGCTGCAGTACCT 

GCGCGTGCCCCTGGTGGACCGCGCCACCTGCCTGCGCAGCACCAAGTTCACCATCTACA 

ACAACATGTTCTGCGCCGGCTTCCACGAGGGCGGCCGCGACAGCTGCCAGGGCGACAGC 

GGCGGCCCCCACGTGACCGAGGTGGAGGGCACCAGCTTCCTGACCGGCATCATCAGCTG 

GGGCGAGGAGTGCGCCATGAAGGGCAAGTACGGCATCTACACCAAGGTGAGCCGCTACG 

TGAACTGGATCAAGGAGAAGACCAAGCTGACCTAATGAAAGATGGATTTCCAAGGTTAA 

TTCATTGGAATTGAAAATTAACAGGGCCTCTCACTAACTAATCACTTTCCCATCTTTTG 

TTAGATTTGAATATATACATTCTAGGATCC 



GGATCCGCTAGAGCGGAAATTTATGCTGTCCGGTCACCGTGACAATGCAGCTGCGCAAC 
CCCGAGCTGCACCTGGGCTGCGCCCTGGCCCTGCGCTTCCTGGCCCTGGTGAGCTGGGA 
CATCCCCGGCGCCCGCGCCCTGGACAACGGCCTGGCCCGCACCCCCACCATGGGCTGGC 
TGCACTGGGAGCGCTTCATGTGCAACCTGGACTGCCAGGAGGAGCCCGACAGCTGCATC 
AGCGAGAAGCTGTTCATGGAGATGGCCGAGCTGATGGTGAGCGAGGGCTGGAAGGACGC 
CGGCTACGAGTACCTGTGCATCGACGACTGCTGGATGGCCCCCCAGCGCGACAGCGAGG 
GCCGCCTGCAGGCCGACCCCCAGCGCTTCCCCCACGGCATCCGCCAGCTGGCCAACTAC 
GTGCACAGCAAGGGCCTGAAGCTGGGCATCTACGCCGACGTGGGCAACAAGACCTGCGC 
CGGCTTCCCCGGCAGCTTCGGCTACTACGACATCGACGCCCAGACCTTCGCCGACTGGG 
GCGTGGACCTGCTGAAGTTCGACGGCTGCTACTGCGACAGCCTGGAGAACCTGGCCGAC 
GGCTACAAGCACATGAGCCTGGCCCTGAACCGCACCGGCCGCAGCATCGTGTACAGCTG 
CGAGTGGCCCCTGTACATGTGGCCCTTCCAGAAGCCCAACTACACCGAGATCCGCCAGT 
ACTGCAACCACTGGCGCAACTTCGCCGACATCGACGACAGCTGGAAGAGCATCAAGAGC 
ATCCTGGACTGGACCAGCTTCAACCAGGAGCGCATCGTGGACGTGGCCGGCCCCGGCGG 
CTGGAACGACCCCGACATGCTGGTGATCGGCAACTTCGGCCTGAGCTGGAACCAGCAGG 
TGACCCAGATGGCCCTGTGGGCCATCATGGCCGCCCCCCTGTTCATGAGCAACGACCTG 
CGCCACATCAGCCCCCAGGCCAAGGCCCTGCTGCAGGACAAGGACGTGATCGCCATCAA 
CCAGGACCCCCTGGGCAAGCAGGGCTACCAGCTGCGCCAGGGCGACAACTTCGAGGTGT 
GGGAGCGCCCCCTGAGCGGCCTGGCCTGGGCCGTGGCCATGATCAACCGCCAGGAGATC 
GGCGGCCCCCGCAGCTACACCATCGCCGTGGCCAGCCTGGGCAAGGGCGTGGCCTGCAA 
CCCCGCCTGCTTCATCACCCAGCTGCTGCCCGTGAAGCGCAAGCTGGGCTTCTACGAGT 
GGACCAGCCGCCTGCGCAGCCACATCAACCCCACCGGCACCGTGCTGCTGCAGCTGGAG 
AACACCATGCAGATGAGCCTGAAGGACCTGCTGTAAAAAAAAAAAAAACTCGAG 




7^- A? 



